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N° 
 
Function f(x) 
Number of 
roots 
FRL 
 
Number 
of local 
extrema
1 − +05 52. ln( )x x  1 3.0117 3 
2 − +−e sin xx ( )2 1π   - - 13 
3 − ⋅ +x sin x( ) 1 3 1.17479 4 
4 xsin x sin x x x( ) ( / ) ln( ) . .+ + − +10 3 0 84 13 2 2.96091 6 
5 x sin x+ (5 )  2 0.82092 13 
6 − ⋅ +x sin x( ) 5 - - 4 
7 sin x x sin x( ) cos( ) . ( ) .− +15 122  4 1.34075 7 
8 2 2cos( ) cos( )x x+ 5+  - - 6 
9 2 ⋅ ⋅ −sin x e x( )  2 3.1416 4 
10 ( . ) ( )3 14 18 1x sin x− .7+  34 1.26554 42 
11 ( ) / .x x+ −1 73 2  1  2 1.36465 3 
12 sin(5x) + 2        x
        x >
≤
+
⎧⎨⎩
π
π5 2sin x( )  
2 3.55311 8 
13 esin x( )3  - - 9 
14 [ ]k k x k
k
cos ( )+ +=∑ +10
5
12 2 4.78308 15 
15 2 3 2 2( ) /x ex− − +5 2 3.281119 4 
16 − +esin x( ) 4  - - 4 
17 xsin x2 ( ) 4 3.141128 6 
18 cos( ) (5 )x sin x− +1 6 1.57079 13 
19 − − +x sin x( ) .3 16 3 1.96857 9 
20 cos( ) cos( )x x
x+ e −2 2  2 1.14071 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tab.I 
 
N° Function Grid A1 A2 
1 4135 5 5 
2 
 
10000 31 34 
3 
 
1295 6 5 
4 4060 12 7 
5 5470 7 11 
 
 
 
 
 
Tab.IIa Two methods for solving optimization problems arising in electronic measurements and electrical 
engineering 
 
N Function Grid A1 A2 
6 
 
10000 10 9 
7 
 
1678 5 6 
8 
 
10000 36 24 
9 
 
4326 15 10 
10 
 
1567 55 12 
 
 
 
 
 
 
 
 
 
 
Tab.IIb Two methods for solving optimization problems arising in electronic measurements and electrical 
engineering 
N Function Grid A1 A2 
11 
 
1713 69 60 
12 
 
4931 13 6 
13 
 
10000 99 39 
14 
 
6740 23 18 
15 
 
4531 9 9 
 
 
 
 
 
 
 
Tab.IIc Two methods for solving optimization problems arising in electronic measurements and electrical 
engineering 
 
N Function Grid A1 A2 
16 
 
10000 7 12 
17 
 
4325 20 17 
 
2016 11 10 18 
19 
 
2601 12 12 
20 
 
7413 6 6 
Average  5119.15 22.55 16.17 
 
 
 
 
Tab.IId Two methods for solving optimization problems arising in electronic measurements and electrical 
engineering 
 
